*30% records as there are survey points along the leveling line.
However, if a loop is closed {as in the case of a spur loop or if the
line itself forms a closed loop), am additional *30% record nust appear
in proper sequence (see below) for the endpoint of each such loop,
reflecting the elevation carried forward to that bench mark or
temporary bench mark via the loop.

Order of the *30*% Records: As was previously covered in the section
on the STRUCTURE OF THE VERT OBS DATA SET, the order of the *30*% records
is erucial. This is because the *30% records, as a group, define the
leveliny line in question, i.e., they define the nominal sequence of
bench marks and temporary bench marks along the leveling line.

Normally, the *30%* records should follow the sawme sequence as the
respective survey points occur along the leveling line. However, one
or more spurs may emanate frow any survey point - in which case, after
the #30*% record for such a& "base” point, the *30% records for all
survey points along the longest spur must follow first, then those
along the next~longest spur, etc. Only when all spurs emanating from
that base point have thus been exhausted should the *30* record for the
elevation carried forward to the next survey point along the main route
of the leveling line be given - see exanple in Figure 6-1.

Survey Point Serial Nuuber: For the purpose of identifying the
initial and terwinal points of each section of the leveling line in a
concise and unique wmanner (e.g., on the respective *4]1% and *42%*
records ~ see OBSERVATION DATA RECORDS), each survey point that is
leveled to in a vertical control job (bench mark or tewmporary bench
nark) is assigned a job~specific serial number in the range 000% ro
969%, All survey points for which recovery descriptions are written,
but which were not leveled to in the current project, are to be
assigned the SPSN code 0000, See Chapter 5 for a detailed explanation
of the survey peoint numbering systen.

The survey point serial number {SPSN} is also used in the correlation
of the data perraining to the bench marks and temporary bench marks
which appear in the VERT OBS data set with the corresponding
descriptive data contained in the companion VERT DESC data set of the
vertical control job. For this reason, special care must be taken to
insure that the identical survey point serial number assigned to a
bench wark or temporary bench mark in the VERT OBS data set is also
used to identify the same survey point in the respective companion VERT
DESC data set.

Designation: A vertical control point or bench mark is normally
identified by a numeric or alphanumeric symbol which is stamped on the
disk marker {or is otherwise inscribed on the bench mark monument) to
which is appended the abbreviation or acronym (see Annex C) of the
agency whose name is precast in the monument - if other than the
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National Geodetic Survey, National Ocean Survey, or Coast and Geodetic
Survey (see Origin). For marks not having a precast agency name, append
the acronym or abbreviation of the agency which set the mark (see
Setting—by-Agencz). If the agency cannot be determined, do not append
an agency acronym or abbreviation. Less frequently, a bench mark is
assigned a concise, intelligible name (e.g., when a horizontal control
point also becomes a bench mark); the appropriate acronym or
abbreviation should be appended to these also. A maximum of 25
characters (including all imbedded blanks) is allowed.

In every case, the bench mark designation entered on the *30* record
must be identical to the (primary) designation used to identify the
same vertical control point in the companion VERT DESC data set of the
vertical control job - refer to Chapter 7. Use the same general
guidelines for the designations of any survey points which lack
descriptive data (e.g., undescribed temporary bench marks which may
have to be carried in the VERT OBS data set but which do not appear in
the companion VERT DESC data set).

Accumulated Distance: The distance covered by the differential
leveling operation from the nominal starting point of the leveling line
to the survey point in question. It is obtained by successively adding
the lengths of the intervening sections (following the line-order
conventions used for the ordering of the *30* records in the case of a
survey point located on a spur or leveled to via a spur loop - see
Order of the *30* Records). Recall that "section” is a segment of the
leveling line consisting of two neighboring survey points connected by
a chain of differential leveling observations (i.e., connected by a
“running”).

The individual section lengths are obtained by accumulating the lengths
of the backsight and foresight of each setup of the respective running,
which in turn are usually obtained as a function of the corresponding
stadia intercepts (see Stadia under OBSERVATION DATA RECORDS) and the
stadia factor of the leveling instrument used. For this purpose, use
the minimum section length if more than one running has been made over
a section, as is the normal case.

The accumulated distance (as well as the field elevation - see below)
is carried on the *30* record to provide a check against certain
undetected keying errors, line order errors, errors in the assigmnment
of survey point serial numbers, etc. For this reason, the accumulated
distance entered in this field must be the value which is normally
computed and "abstracted” in the course of the differential leveling
operation. In particular, the accumulated distance must not be
generated (e.g., by software) from the respective *41* and *42* records
(see OBSERVATION DATA RECORDS), as this would defeat the purpose for
which it is intended.
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Field Elevation: The approximate elevation of the survey point in
question is obtained as the (algebraic) sum of the elevation of the
starting point of the leveling line and the raw {(i.e., uncorrected)
eglevation differences determined for the intervening sections
(following the line-order conventions used for the ordering of the *30%*
records in the case of a survey point located on & spur or leveled to
via a spur loop ~ see Order of the *30% Records). (Recall that a
"section” is a segment of the leveling line consisting of two
neighboring survey points connected by a chain of differential leveling
observations referred to as a “running.”)

The end product of every running over & section of the leveling line is
the respective observed, gyncorrected elevation difference {(see Elevation
Difference under DBSERVATION DATA RECORDS ), When more than one running
has been made over a section, as is the normal case, a "section mean”
must be computed using all forward and backward runnings made over that
section which have passed appropriate field rejection criteria.

Noting that a backward running produces an elevation difference of
opposite sign, the respective section mean is defined as the algebraic
difference between the sum of elevation differences determined by

forward runnings and the sum of elevation differences determined by
backward runnings divided by the number of rumnings. In other words,

if ¥F is the sum of all acceptaible forward-running elevation differences,
and IB is the sum of all acceptable backward-running elevation differ-
ences, the desired section mean is {(IF - IB)/n, where n is the number

of rumnings.

The field elevation (as well as the accumulated distance ~ see above)
is carried on the *30* record to provide a check against certain
undetected keying errors, line order errors, errors in the assigmment
of survey point serial numbers, etc. For this ressom, the field
elevation entered 1in this field must be the value which is normally
computed and "abstracted” in the course of the differential leveling
operation. - In particular, the field elevation must not be generated
{e«g.s by software) from the respective *41* and *42% records {see
OBSERVATION DATA RECORDS), as this would defeat the purpose for which
it is intended.

OBSERVATION DATA RECORDS

*40* Survey Equipwent Record

*41%* Running Record

*42% River/Valley Crossing Record
%x43* Correction/Rejection Record

The observation data records, identified by *40*-series data codes, are
listed above; the block diagrams illustrating the respective formats
are given in the FORMAT DIAGRAMS. The purpose of the *4Q*-peries
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records is to provide the means to record the differential leveling
observations carried out along a leveling line. Recall that a leveling
line is a unit of field work consisting of a number of survey points
{bench marks and temporary bench marks) connected by differential
leveling observations, and that "section” is a segnent of the leveling
line consisting of two neighboring survey points which are connected by
one or more differential leveling pbservations.

The differential leveling observations carried out over a section of
leveling line are of two basic types = runnings and crossings — see
below.

Normally, the {observed) elevation difference between the endpoints of

a section is determined as the accumulation of a continucus series of
small elevation difference measurements, each obtained as the difference
between the respective backsight and foresight readings on a pair of
leveling rods positioned vertically over "turning points” at &
relatively short sight distance from the leveling instrument. This type
of differential leveling observation which consists of a chain of small
elevation difference neasurements {(i.e., leveling instrument "setups”)
is called a "running.’

Vhen carried out in the nominal direction of progress of the leveling
line, it is called a "forward” running; when carried out in the opposite
direction, it is called a "backward” running. A section which is
"double-run” (as is the normal case) will have at least one forward and
one backward running (among possibly several runnings in either
direction) which meet field acceptance criteria {(i.e., the disagreement
between the respective observed elevation differences does not exceed
the tolerance which is in effect for the order and class of the vertical
survey in question).

Submit a *41* record for every rumning carried out along the leveling
line, regardless of its field acceptance or rejection status {rejected
runnings may be brought within the respective tolerance after various
corrections are applied in the course of subsequent data processing).
The *41* records must be submitted in sets consisting of a *4{* record
followed by one or more *4l* records - one for each running made on the
same date, using the same leveling instrument and the same leveling
rods, and subject to the same level collimation error {see below) as
gpecified in the respective leading *40% record - see STRUCTURE OF THE
VERT OBS DATA SET.

The other type of differential leveling observation is the “"river/valley
crossing” (or “crossing”) which is used when a gap larger than the
maximum allowable sight length of a setup must be spanned, as when &
river (or dry canyon) must be crossed without using a suitable bridge.
This type of differential leveling observation is the result of a series
of reciprocal measurements carried out simultanecusly from both sides of
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such a gap using special 'valley-crossing" equipment. Note that each
individual river/valley crossing must be treated as a separate section of

the leveling line.

Submit a *42*% record for every river/valley crossing along the leveling
line. The *42% records, if any, must appear as the last group of records
of the respective leveling line block in the VERT OBS data set (see
STRUCTURE OF THE VERT OBS DATA SET).

Submit a *43* record for each running or river/valley crossing for which a
refraction correction was determined from temperature profile measurements
made by field personnel, or for which a rod correction was determined using
detailed rod calibrations furnished by the National Bureau of Standards.
Also, if a running or river/valley crossing was rejected, include a *43%
record indicating the source of the rejection (field or office). Each
required *43* record should immediately follow its corresponding *41%* or
*42% record. I1f temperatures were observed only at the upper- and lower-
temperature probes, leave the columns labeled 'Mean temperature for middle
probe" and "Height of middle probe" blank. The columns labeled "Rod
Correction in mm" refer to values determined using “detailed" rod calibra-
tions (the calibration of all rod graduations) furnished by the National

Bureau of Standards.

* % % ¥ %

Level Collimation Error: The (small) angle by which the line of sight
defined by the center of the crosslines in the reticle and the optical center
of the objective lens of a leveling instrument departs from the horizontal
when the instrument is "level": positive when the line of sight deviates
upward, and negative when the line of sight deviates downward from horizon-
tal. The collimation error is due to a small misalignment between the
respective bubble vial (in the case of spirit-level instruments) or compen-
sator mechanism (in the case of self-aligning instruments) and the line of
sight (line of collimation).

The level collimation error can be resolved into two components--a residual
constant component (which can be minimized by careful adjustment of the
instrument) and a variable component which is caused by transient deforma-
tion of the structural parts of the instrument brought about by stresses
and strains due to uneven temperature distribution (differential heating)
and other intermittent physical forces.which are active in the course of
the daily handling of the leveling instrument.

Because of the unpredictable nature of the intermittent component, the level
of collimation error must be determined at sufficiently frequent intervals
to permit the application of meaningful corrections to the respective level-
ing rod readings. Note that the effect of the collimation error cancels for
a setup with backsight and foresight of equal length; it is the total accu-
mulated length imbalance between all the backsights and foresights of a
funning to which the correction for collimation error is applicable.

Tangent of Collimation Error: The observing procedure by means of
which the collimation error is determined (commonly known as the "C-Test")
produces the ratio of the corresponding rod reading error to the length of
line of sight, i.e., the trigonometric function tangent of the collimation

error.
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Note that the tangent of an angle is a unitless number; however, since
it is a very small (positive or negative) decimal fraction, it is
convenient to use the tangent of collimation error multiplied by 1000
(i.e., as millimeters per meter, if-the netric units are being used).
Accordingly, enter the tangent of collimation error with the decimal

point moved three places to the right.

Wind Code: A one-character numeric code, the purpose of which is
to denote the approximate wind conditions prevailing during the course
of the running. The three wind codes are:

0 - wind speed less than 10 kilometers per hour
1 - wind speed from 10 to 25 kilometers per hour
2 - wind speed greater than 25 kilometers per hour

Sun Code: A one-character numeric code, the purpose of which is to
denote the approximate conditions of insolation prevailing during the
course of the running. The three sun codes are:

0 - less than 254 of setups under sunny conditions
1 - 25% to 75% of setups under sunny conditions
2 - more than 75% of setups under sunny conditions

Stadia, Stadia Intercept, and Stadia Intercept Code: Stadia is a
method of obtaining the approximate distance (typically to the nearest
0.1 meter) between the leveling instrument and a vertically positioned
leveling rod as the product of the instrument's stadia factor (as
specified in the corresponding *20* record) and the respective
stadia intercept - the difference between the high and low stadia line
readings on the respective rod. Recall that stadia lines are two
horizontal lines spaced equally above and below the horizontal crossline
in the reticle of the leveling instrument. Note that the distance
obtained in this manner is in the same units as the stadia intercept,
i.e., in rod units of the respective leveling rod (as specified in the
corresponding *21* record).

For differential leveling observations, stadia information is desired

(1) to compute the total length of the running, and (2) to compute the
total accumulated length imbalance between the backsights and foresights
of the running (to eliminate the residual effect of collimation error -
see Level Collimation Error above). Because of the latter requirement,
two fields are provided for the entry of stadia information, one for the
Sum of Backsight Stadia Intercepts and the other for the Sum of Foresight
Stadia Intercepts.

As was mentioned previously, the two stadia lines are equidistant from

the horizontal crossline (level line) of the leveling instrument. The

use of full stadia intercepts requires the observation and recording of
two rod readings (the stadia high and the stadia low readings) in
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addition to the level line reading. It is possible to observe only one
stadia line reading (either the stadia high or the stadia low)} in
addition to the level line reading, in which case half stadia intercepts
are obtained. Note that either full stadia intercepts or half
intercepts must be observed consistently throughout 2 running. To
specify which one of the two possible procedures has been followed,
provision is made on the *41% record for a one-letter Stadia Intercept

Code:

F - full stadia intercepts observed
E -~ half stadia intercepts observed

Units: A set of two~letter codes for the various units of length
in which the length of running (®41* record), length of crossing (%*42%
record), and elevation difference {*41* and *42* records) may be given,
It is the sane set of unit codes which is used on the *30% record to
denote the units of accumulated distance and field elevation — see
FIFLD ABSTRACT DATA RECORDS. The specific unit codes are:

MY - meters KM - kilometers
FT - feet KF - kilofeet
¥l - yards SM - statute miles

Running Length: The overall length of the rumning (i.e., the
distance covered by the differential leveling observations), preceded by
the respective units code, only if the stadia information (see above) is
not available; otherwise leave blank.

Crossing lLength: FEnter the overall length of the crossing (i.e.,
the distance spanned by the river/valley crossing observations),
preceded by the respective units code.

Elevation Difference: Enter the observed difference of elevation
as determined by the running or crossing in guestion, preceded by the
respective units code, Note that this must be the raw observed
elevation difference, i.e., the result of the running or crossing
obgervations to which no corrections have been applied.

FORMAT DIAGRAMS

For each record which appears in a VERT OBS data set (see Table 6-1), a
block diagram has been prepared to illustrate the respective format.
These “format diagrams” have been designed to fulfill the following
objectives:

1. Each record is 80 characters long (standard punched card image).

2, %ach record has a fixed formar, l.e., every data fleld has a
specific length and specific position within the record.
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3. Each forwat diagraw is a graphic image of the respective
record.

4. Within the limits of available space, information and
instructions concerning the data item to be entered in each
data field are provided on the format diagraws to render them

self«explanatory.

5. When appropriate, sample entries are shown in the data entry
line of each format diagrau.

6. Each data field is characterized as to its type by a string of
lower-case characters which appear immediately below the data

entry line.

Data Field Types:

1. Alphas Field (aa...a} = intended for a data item which is
coded asg a éiring of alphabetic, numeric, and/or special characters,
with or without imbedded blanks, to be entered into the respective data
field left-justified and blank-filled on the right. See Chapter 5 for
a list of special characters which are allowed.

2. Blank Field (bb...b} - to be blank-filled. Data fields
which are designated as blank fields must be left blank, i.e., no data
items may be entered in these fields.

3. Constant {Numeric) Field (cc...c) ~ intended for a data
iten which is a nunmber (i.e., an integer, a proper or improper
fraction, or a decimal fraction) coded as a string of numeric
characters {prefixed with a ninus sign if the number is negative) which
may contain one leading or imbedded (but not trailing) decimsl point if
it is a decimal fraction, or an imbedded hyphen and/or slash 1if it is a
proper or improper (mixed) fraction such as 3/4, 5-1/2, etc., to be
entered into the respective data field left-justified and blank~filled
on the right.

4. Floating-Point Field (ff...fdd...d) ~ intended for a data
iten which is coded as a2 decimal number, i.e., as a string of numeric
characters (prefixed with a minus sign if the number is negative) which
may not contain any imbedded blanks. If the decimal point is present,
the character string representing the integer digits, the decimal
point, and the decimal fraction digits may be positioned anyvwhere
within the respective field (generally left~justified), and the unused
columns of the data field are blank~filled.

When the decimal point is not coded, the "f" portion of the
floating~point field is to contain the integer part of the decimal
number, and the "d” portion the corresponding decimal fraction part,
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the decimal point being implied between the rightwost "f” column and
the lefrmost “d" colunn of the field.

Acceordingly, a string of numeric characters representing m integer
digits followed by n decimal fraction digits with the decimal point
absent must be positioned in the floating-point field in such a manner
that its integer part falls into the m rightmost "f" columns, and its
decimal fraction part into the n leftmost "d” columns, with any unused
columns of the data field being blank~filled. When a2 negative number
is entered, code the ninus sign immediately preceding the leading

digit.

5. Ioteger Field (ii...i) -~ intended for a data item which is
coded as a string of numeric characters representing a positive or
negative integer number, to be entered into the respective data field
right-justified. In the case of & positive integer number, zero-fill
any unused columns on the left. In the case of a negative integer
number, code the nminus sign Iirmediately preceding the leftmost non-zero
digit, and blank—fill any unused columns te the left of the minus sign.

6. Specific Character Field (ss...s) ~ intended to contain a
specific alphabetic, numeric, speclal character, or a specific group of
characters. Every "s" column of a specific character field must
contain the character shown in thar position in the data line of the
respective format diagramn,.

Required Data: In general, only those records which are applicable
to the data at hand should be included in a VERT OBS data set (e.g., no
*42% records need be submitted if there are no river/valley crossings
along the respective leveling line). The character fields intended for
data items which arve essential have been shaded on the format diagrams;
if applicable to the data being coded, these character fields must be
in accordance with the instructions given on the respective format
diagrams or in the text of this chapter. Records which are optional or
those which way be omitted under certain circumstances are clearly
designated in the headings, footnotes, or bodies of the corresponding
formatr diagrams.
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d of each leveling line

ing recor

ts of one or more level

This must be the lead

Information Record.

*10* Line

ded to
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A code

lines.

4

the job - note that a VERT OBS job consis

ing

1 = single or double ~ simultaneous run

2 = double run

CRDER AND CLASS OF SURVEY
CRDER ist 2nd 3rd | LOWER
CLASS *i I I1i * i1I1 ** *x
CODE 10 {11 121 20121 | 22 30 40

*~lass unspecified  **No class subdivision

agency which made the observations. ror agencies
or firms listed in ANNEX C, enter the respective

six-character abbreviation. For others, enter the |

full or abbreviated name {up to 20 characters) -
see ANNEX C for examples.

; keave blank otherw

T

Initials of Chief of Party « i.e., person respon-
sible for the survey:; leave blank if unknown.

State or Country Code - sSee ANNEX A. Enter the
code (a) for the state {or country} in which the
leveling line begins {and into which it extends).

daazaasaaaasaaanaaalsasasmtiibhl

hed 1

ilse,

ine

T

445555555555666666666677 7777 HA7178

BO0123456[789012345678301234567/1815C

Order and Class of Survey - see table above.

{

i ilaalaala

I3

]

Tolerance Factor used to compute maximum Factor
disagreement allowed for each double-zrun |

section of the line - see footnote. | Units

1y establ

is

Date Field Observations Terminated

Century, vear, month, day (CCYYMMDD).
If day is unknown, leave last two columns blank.

If month is unknown, leave last four columns blank o)

Limakocc

Date Field Operations Commenced

Century, year, month, day {(CCYYMMDD).

If day is unknown, leave last two columns bhlank.
If month is unknown, leave last four columns blank

Ve LA LU : i ATToR PN

35332233333333334444444
4567890112345678901123456

ing o

vey previous

Agency~specific pointer to its
own archives - usually given as

- Line/Part

an "accession number® (or other | -
¢ . Accession Number

cataloguing symbol) which iden—
tifies the block of data, pos~-
sibly supplemented by a further
"line” or“part’ desigrnation.

i

A
Entér R 1f relevel

Pata Code ~ preceded and followed by asterisk.
(*10* ~ Line Information Record)

indicate whether the survey is an original leveling or a releveling of the line - see footnotes.

DGOGOGDGOlllllii111222222222233333333334444444%445SSSS5555566666666667?7777?7?78

123456789812345678901?34567890L2345678901234567890123456?890123456?8901234567890

Seguence Number
increment by 10 on successive records to allow for

insertions.

TRRADT

t

00411111111

1iiliilsiigaazaaaaaigaa

OOOGGgﬁ
123456{7890001 23456780801 2

MM - mm/square-rcoot of km, FT ~ feet/square-root of statute miles.

inits {of Tolerance Factor):

Releveling Code
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L Lini Titie-ﬁecqrd {Optional) and *12% *13% *31L* Tine Title Continuation Records {Optional).
Use the *11* record to give the title of the line {or of area network or special project of which

|

Tine Title — use *¥12% ¥13% ¥3,% Jine Title
Nontinustion Record{s) as reguired if the
title exceeds 70 charscters or if subtitles
are necessary {e.g. the title of an area

network followed by title of the line).

The title of a leveling line should de
descriptive of the route followed, i.e.,
it should indicate the starting and ending
locations and prominent "via"” points, if
any (Example: ALBANY GA VIA MORVEN TO
CALLAHAN FLj.

Do not divide words {or other character groups)
between the *11% *¥12% ¥13% #]1L¥ Tine Title and
Line Title Continustion Records. Omit punctua-
tion marks (periods, commas, etc.) and paren-
theses whenever possible. Use ANNEX A state
and country codes whenever reference to & state
or country is necessary.

Avbreviate asnd/or edit a line title in the
interest of fitting the entire title on the
¥11%* Line Title Record, if possidle.

aaééaaaééaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

the line is a part) and the *1D% #13% #1L¥ records for continuation and/or subtitles, if any.

Dats Code

(¥11% #]12% #73% #1L% Tine Title Records)

sh

00000000011 111111112222222222333333333344444444445555 550850 66666660607711777111718

1234567789011 234567890123456789012345678901234567890123456789012345678901234567850

Segquence Number
Increment by 10 on successive records to allow
for insertions.

00 1111111122222222223333333333444444444455555555556666666660677777777778

32890123456?8901234567890123456?890123456?8901234567890123456?8901234567890

6~29

60000
12345

|



06BLOGVEZI068L9SVEZI068LOGFEZTO68LOGYECI068LICHEZT06BLIGHECIOBBLYGPERT
IBLLLLLLLLLLI999999999GGGGGSEGGSIP PP PP PV YEECECEEEEEr2ZZZREZZZETTTITILLL

068L9GPETT
1000000000

PP PP PP PP PP P PP PP PR R PP EE PRV ERERERE Y MﬁmﬂwMMMMMMMMMMMMMMM&MMM&&MMQM

(5T

NI SR RS OV IEED KONAhE T

m
8

~ Comment Record)
nerement by 10 on successive records to allow for

ata Code
nsertions.

llﬁ*
Seguence Number

I
i

D
{

068L9SVELT068L95VECT068L9CHECT1068L95VEZT06RLOCHEZT0RBLOCFFZT0ERLOCHE2T
BLLLLLLLELL9999999999SG6GGGSSSShYYYYPPPPYECECEEEEEEeezzeeeze ITTITTITL

068/0SVEZ 1
1000000000

TSPIODAI §LTy SATINIISUOD USDALRY SDIOA BPIAIP 30U OF *PIMOTIE §7
JO Asqunu AuB UCTIBNUTIUCD I0J PIODIL 4(Tx JBYROUE 981 *SID308WIBYD () DPISOXS {s)3u

SPJ0O2X 4O(T4
BUMIOD 89U JY

"OUT FUTTeAsT ayug of jusuriaad sjusumicd Luw Jo0) pIosad sTU3 o8  (T8U0T340) PI0I8Y

FUSTOY 35T e

6~30



TH9F WIBP SHO JHEA PeijrTuquns Arsnotasad B UL X0 - 998 BYEP STHI JO SUTT JSYIOUB U UIAIF uasq
2ABY UOTIRWIOIUT TBOTIUSPT FUTUTBIUCD (S)PICIBI 40Zx UOTYM J0J SIUIUWNIISUT S80YY JOJ JTUWH 830N
Qmmhwmvmma&mmnwmwmmﬁommnwmwmmﬂm BLOGPEZTOGBLOSYEZT06RLIGVEZIO68L9CHECTIOOBLOSPEL T
BLALLLELLY ww@wmwwwwwmmmmmmmmmm¢w¢wwv¢vvvmmmmmmmmmMNNNNNNNNNNMMAHMMAHMHDO 0000800
ﬂﬁﬂﬂwﬁﬂﬂﬂmﬂﬁmmmmmmmmmmmmmmmmmmmﬂmmmmmmmmmmmmmmwmmmmmmwmmmmmmmmmmwm ﬂMHMMMﬂMﬂﬂﬂM&
GTETZNGY _SON TINNAHOONIIH0/SS1d7 BT zvoE e

fe

|
. = b
C.,m .mm ke G+
et R e ] ' "
4 o WFW. e (+]
= 0 @ f ! @ ' .M
= oy £ & g i
_eMav g t !nmp - . Q
g B & (o 42 Ea) wd -
iH ot e I H oS m
P e QO by wd @& 1Y 1 i
a Q o oo m o v
el P | by O o] ¢ ow o by o
by i f O O 44 4 " @ 0
el B g 0 A 14 Q
4 +1 4 =3 2.0 00 e € L]
B 4 il 413 L £1 wi @ &y ol bt =
Bt o o A2 rf ) ¥} T
LTI DS U o I PR o - >
1 i o ) LA PR - I 43 ol
3 L 10 e U 2 L 2 t «© i
LU b WUk . @ a
¢ & o 0 el W 0 0 .- E o o
BEloas) 18 “HA8 bt o A 3 ol o
L4 & [ 0 et 4 o A
[ o~ e by [ o , P = oo
UT red |y [e] P % 2 [~
58 T ox X U 2 £
Col'EE R YEgy ¢ 3 3 Bl el .o
b o g Pk 4 @ 2 0 |d B Lo
1) o oW qa } ! [ | e
ke eme | 53 b AT [ b= X a 7 K (A2
O34 1. = W U L t b5 3 &5 3 5 .
ol Bl 7 2 He o abEd 5 < ! b b 4 Lol
b @ @ o ol o Ceeu m =1 % W nvw rewww m md @ G 5
Tolred f4a et 53 @ LI - e $s i L ST - Y5 @l e 1S Lol sl O
~4 [ 43 @ omoe o ] Iy} [£1 B &) IIEM i O 01 & -4
it Rl LS B o RS AR Nl B TR S % R i T ol ' lalg o
2leS 8] |4 fhgs gl mEEEE g PEESaLE ] 4l 1818
HEL- N I TR E : CER R NIE
QLA A I R =l 2 I = gL
0eBLIShEZTOBBLISPECTO6BLOGHEDT mmhwmvmmﬂomwnwmwmmwammhwmqmmﬂomwhwmvmmwcmmﬁwmvmmﬂ
BLAULLLLLLL wmwmwmwwwmmmmmmmmmquwvv«wwwvmmmmmmmmmmmmmwwmmNNNMMH#HMMMMAOO 06000

"830U30C]) $98 ~ POUTWISGBP BT J030BJ] BIDHIS Kol B USUM DUB (B11J 1BO{J03B1Y Wicy 03] UGTJEUTMISISD
10308 wIpwgs 3svd UYOowWe I0] @ouo {IaquNiy TU1isg WSUNIISUT pus opo)) JUsLAnby RSAING aaTyoedsag
3U3 £Q POTITIUSPT) JUSUNIYSUT AIBA9 IO pIODSI STYY Juang  -PI608Y UOTFORICIUT JUSHIITSUT 05,

6~31



‘poJ USATF AWe J0J Pej3THANS ATauonbesqns dnol¥ PIODSI 4{2y JO/PUT xT2Zx" """ ° 4E2x TO/PUE ¥Tlx L1543
spaoaad (STE PIODBI SIYY ‘POt AIdAd I0J ATT8T4IUT 20UD J8BAT qe paainbal Julaq woil B8PSy 19904

066L05FER[TOEBLISPEZTO6BLOGPECTOBBLOSVELTO6BLOGPECTO68LISTELTO68LISYECTO6BLOSPEC]
mbhwhwﬁhhmhmmmmwwwmwmmmmmmmmmmmwwvmwvvvwvmm%mmmmmmmNNNNNNNNNNMMAHAMMMMMQQ oooao
gqqqaqat R A L L D Ak A A A ks b At | B B AR TTIIT
o _ SON __HVANI NaAH 80607 19 s L 4HHIUIIA
"
. o
+ ¥ L
-y o | &
3 a3 H OO R ot =
¥ ] H ar &= = » Spd [
8 ~~ [ = f\% B 3
3 2 2.0 4 3
P 37 2 B A b
Q v < ~g @& B - ‘ Q
] 5 nw Ut C.mnm ¥ By aad
% .Mw e ™ | o Vn.wde NM o
~ slrEp~ = mm ] @ WM e
TRt o1 o B oM W ~ =]
ot e R VI ¥ q 0 m O
o o bo wle o u @ L H ] " 0
¢ U o Dl O - T A = 7 @
L] wi QWO I3 5L 0 ot W — H
3 ot cf\.m g oo I -1 w3
¢ w5 i i bw.w 'H 0 5+ bl
-t v . P IR I TR~ T o >
a0 o @ |y Otrm A9 @ g m H o i
B35 §R|sEgd 5 2i.% : 1
: .m - o © 171 i
0 Al oed w oW o W - = et @
e Mip) H & M .m —~ a FY] w e B Q =3 o
o g g oo o 4 @ — & (5] C o
a9l . 9 g oL B | et o s o
&6 Q- Y iny C%c - .mcu : [oH +2 + L
S B witsd i1 o bow 4 m ' a
IR " F.MWC ® o w m a m [
w 3 2 til o Oom @ .I.m.mﬁm a e (8] ts £ o
aa @ o § 98 8 : v & 2 L o] uio
oM oW M 11 P T o o ¥ [} 1 M = T 3 m oS T4 e
[V ] Qi l @ el o & P w 4 A2
b 6o (] o £m et WU £ m = 23 1241 Fx,
2 A g 9 uoa %“ U (S b o w.b +
¢ @ m‘m m W m ‘m S M 4] w 99] — R — g o u
5 m.i P | w * g o £ " mmmmﬂ‘: 43 w MW% & .m e .wﬁn © m m
e 00 3 o o e o of & i S ] O w B bt o 54 cl|efa A
ot wli i O oo oW HEHOO & [l R o i o alg v
1¢n4,5,a.m et i I ] ® kM mW o o E wm "umu Rl o el ¥ | BB &
B g o M_M.m o |9 4 T n m b e a
Sy . B 1O 4 = m . M m RMHV %_m_m
Q6RLIGHERZRD mﬁomvmmﬁmmmhmmwmmﬂo BLIGVEZTOGBILIGYEZT06BLOGYEZTORBLOGHEZTIOGRAOGYEZT
S L EL L (98990309995 u5 00000 eSS b bbb P bt e EEE e Z 2P eeZlZZ ITITT LI OO Q000000

*330U300] 835 — DOJ 383 J0F SpIoday (UoI1BiqITB) Pod) xfcow J10/PUB {UOTIBEIPIBPUBLS POY)
x22% OJOW 10 SUQ JNOYITA I0 UYITH ATTRIGTUT 20UC (ISQUMN [¥i495 POY PUR 9DO) JUsudINbN ASAINg
sat3oedsas syl £q PITJTIUSPT) Pod LJ8A3 X0] pIodad SIYY fimqng Padoooy UOLIBEIOJUL DOH wiw

6-32



‘q98 BYED GHC INAA pejaruins Arsnoiasad B ur Jo -~ ¥88 BIBP STUY JO 2UTT Jeyjous U USATY uaaq

sawy BYEP [BOTIUSPT BuTuIRIUOD (S)PIODSI 4E3y JO/PUB 2y UOTUM I0I spox asoys3 107 1IWH . .waoz

ommwwmvmmﬁcmmhwmwmmﬂcmmhmmvrwwommhmmwmNMommwwmwmmﬂommhwmvmmﬂommhwm1mmdomw SPEZT

mmhmﬁnhhnhhwwwmwwmwmwmmmmmmmmmmwwwvvwwqvwmmmmmmmmmmNmNNNNNNNNMMﬂHHHMMMHQQO 00000
l

.mmmmmm

Mmmwﬁmmwﬂddmdﬁ TTTTITY

JUUUUQQOUUUUU

999999999999949999999902505:

fet ..w

m

four

feet/degree F
places to the right) - see text,

¥
feet /degree ¥
meters/degree C | meters/degree F

meters/degree C | meters/degree ¥

TEMPERATURE SCALE

places to the right) - see text

[Rod Excess x1000 (i.e., enter
with decimel point moved three

—~ lIndex Error in rod unitg - se

A~Flag - A-assumed, blank otherwise.
Coefficient of Expansion x1Q00C (i.e.,

Scale - (~Celzius, F-Fahrenhelit:
ste of Stapdardization - year, month, day (YYMMDD).

month is unknown, leave 1ast four columns blank.

day is unknown, leave last two columns blank.

1
£
Q
= b
g :
: : ; :
@
m g ol d ]
o owjd m m s}
. = ] r
bz ord b + o
9 I~ o 0 @ Q
R, £34 & 7]
m L Ty w G4 w m
ot o
= @ @ 1] = 1 el
4 @ e g o G
£ $a s * - e o @ ot
= ] 4 + 3] o u tf 4+
B L @ Ead Q 4 [* L
H ta el i 4 5 Lifad 0 0 )
] — 43 o @ ot
8 Wl 8 N § old b B %
o | 198l 5)10992 €24 | 1 |H Hlp s gl 3
S ' Futfurdwosse o e ) m N
0 WoLJ STQEIS] m .m © .m P 1
. 24 . 3
5 S FUT JT TBU013A0 8 ala °G 8 = ey q .
m 0 HlptEiejo o i W e o 1= n
& Lol Blo)m . : . H @] vl g
i w *EPIOVAE 4EZ, SBuilunduoods 0 m 43 i @ G
WCI] STQBASJUT aJwW IIPUNBILN m M 2 5 181! m ”m
. o Gy
sjuswe e ®IBp 1T JT [BUOIZ .m o ~ H o mw @ o
&
—~do 8T PIODBT HZZy YL - HLON A igio m 2] |dix (@ a

Enter MAKER if furnished by the

~od Serial Number - alphanumeric, left-justified.
Increment by 10 on successive records to allow for

ommhwmwmmﬂommhwmvmNMommhmmwmmﬂommﬁwmwmmﬂommnwmwmmﬂommnwmqmmﬂommhwmvmmﬂommh SveZl
BLLLLLELL18999899399665666GGGS Vbbb P e e eeZiEee e IITITINTTINO00000000

*830U00 ) @88 ~ (YHAHO UAMOT 4NV (4 ¥0d4 GIHINDAY LON) PRYRIQIIB94 J0 DPILTDJIBDUBLIEAI JIDASUIUA
pus (9T1J T®OTJIOFTIY WIOJ OF) UOTIRIGTTEI J0 UOTFBZIPABPUEYS gsud yoma J0) aduo ({8)pIodadl 4EZk

Fuifusdwoode NOYITA J0 HITA) POX L1842 10J pacddl STUY 37Uqng

*RICOIY UDTGBZIPJIBDURLS DOY 40w

6~33



"398 BYEP S€0 IUFA Peljtuans Arsnojasad ® Ul J0 ~ 385 ®REP $IYF JO SUIT JI9YjOUE UT USATE useqg
{SIPI0D9X (E2y JO/PUB 422, UITUA J0J SPOJ 2HOUY JOJ 1TEG 330K

8ABY BIBP [BOIUPT Juiuisluon

mmwwmwmmﬂaﬁmhwmvmmﬁo_mmhwmwmmﬂamwhwmwmm.momm\.wm.wmN._..ommhwmvmmﬂommhwmwmmﬁcmm §GHELT]
LLLLLLALLI99919899999GGGCEGIGSESyPd P e O EC ez CTITITITTITIIIO000000000
mﬁmﬁ@mwﬂmﬂ ﬁm@ﬁwﬁma:,ﬂﬁ@ﬁﬁwmmm 28] ~.:_,m.nﬁwmmmmmmmmmmmmmzﬁmﬁam,.ﬁ,.m.m..n,n.m
49 . U PG000SDI00T00 600! $ . :
. . . .m t
" =) t— . o
rt b . A8 . e 2t P » v o el &
0] o @ ulg u w} o s o~ 4
R R I R AT e LN RO 252 ¢ o :
FE ot ] 4 43 i e fixd ] +F e Fis] ik L ey O
U gl o -2 m @ oo 43 m ¢ o] o 4+ m e m o i o~
O OFY e~ et © I3 W et bt @] At b o +3 43 ﬂ
ARG SRR “ LYo . m 0
QO Y] o L 3 g & 2 e ) 0 02> o3
Ao Stk [0 MBSk 12 198320k 18 B {md.mb by e, 3
i:mwhwo } ~ ol % §0 — oW o m w O 4 Ity +
T Folt L L L P O O m_trn d o g a % ] "
Y I e e B R o AR I o 0 b5 @ s
2o gl a g sld sl |5 bl oo fo o o Hl8d e = 4
VEL IS S = T gul o 1o lgy e R T PR - i g & B
W) ol 3] a m ot L £ w3 et 3 o6 - - a
=1 BN TR PR oo ] bl obels T la el |4 wm e R of m O o
& 3ot 1Ed &) L0 et 1R o M o4 [ s} L e QIS I 4 ) L1 — i
b3} b fed Pt B WA & o) b in e @) bt G i O W 4 L Q 3
owPo ouPa omPo - ©OR o og [ @ « b a
3= .m . 0 I ue H M of s m o m_ ¢ m g et | O™ m o &
®] ~ @ ..m E!%.lg =] e’m‘ = » o Ei I O ot
) o IR R el B =t 1 D e 1R R el B HgorIg g o o a
O E| i b B oB@l @ = M v =i [V S .meeau ¥ = &
R R g B et I S R = B I S Bl g SIS S>E 813 & 3 & by
=] g O & 53 SMmoPESMmoPESmw Jre e @ - ,m m
€ TYANTINI 2 TYAMFINI Towamnr [HE -8 E1BY | I
oiled BB 26 R 5 ) o @
. M .»mw m w} Gm Om el .m i O P
(49 Bua peinswsy Jo s5tun xed sw ~ spred ao e o M\m Moo g 5 LRk s
‘sasjew *gea] Ut XXXXKXY) Teatequr sapjoad m m ] h w s g = = L] m,wv =
-84 U3 Jo Y3BULT pPIANSBAW 8Y3 PUB ‘SpPUS 3T B e i P o 4 g o] wje |& » o
qOoTYs 98 jutod Sy3 ‘S4IBYS JUSHSINSBIW nBoTy O m e d™ S0l 8 o Z, b I A
~BIQTTED AYG YDTUA 48 (S3TUN POX UT ¥xx) pox |alldl o °1% § ilE & A al [Pl {518 %
eyl uo juied oyy AJroads fTBAILGUT YIBE J04 eitird o m ¢ E .m o B s 0 m% ..m._u b
| | S RRICEERE] ol |2« 188 3
mwnwmwmNMmmmhmmwmmﬂmmmhmmvmmﬁommhmmwmmﬂommhwmwmmwommhwmwmNacmmbwmwmmwommhwmwmmﬂ
LLLLLLLLLL9899999999G055GGGSSSvhpePYPEbIVELCES mmmmmmNNNNNNNNﬂﬂﬁﬂﬁﬁﬁ.ﬂﬂcoo&moooo

"S30U00] B85 ~ (YIQHO HAMOT ANV GHE ¥0J qAYIADEN LON} POIBIQITBO8I UsyM puB STURITBAB 208 B18P

YT UITYR IO POX mzw 49 UOTIBIQITEY SInuladusl-oTdT1InG pus -a18uTs jumrd L1oas IGJ 8PIODIL
sty BI0W JO BUO FTHANE *PICIBI 22, 9allosdsag U3 O3 UOTITPP® U] DPICOIY UOTFBAQTIED POY il

634



SOTTW 9303838 - HS 299J0TTH ~ I 8I930WOTTY - WX

spasL - dX ‘ 1983 - IJd sJIo9qoul - INW $83TUN
[068L95V€2T1068L95PELT068LISVETO6BLISVEATOBBLISYEZTO068LISYEZTO68LISIVECTIO68 Shee
LLLLLLLLLLO99999991996555SS A AAAA EEEEECEEEETTLT TITTUITITI0006000
qaqqqqqaaqqqqqqaqqqapo9900000 000090 PerLTRRRRCRRRRRRRRRRRRE 18T
. POEEL AoHW T 6V L GCaT ¢OE uuy
)
o o | h
RN B - I I O IR
« a w G 393, R 2
e.n.w . .m.w.. 1. 82%ae 2 -
$8%., Bleg® (sfs LB L83 g ¢
Pd t P d blo O i P (3" o
L o |d|s gl % 8% 88 a 0" »
LEHB b bl o3 R o 0O
g0 O *lnio o o} -3 ot d.ﬂ 0n ]
ol o @ | 0 o m o o u_ ~ A o
e o =1 & Mths o~ g (=] Y]
ool . |rlulb e ol? AL g Hbd o
>leg g o | Oln % -89 “8Rs =15 0
SACdg EleAe (a8 L8 dnd 2508 JBH| | &
.8xe sm.n A48 DEOLE HHHa agl Bl 2
— P e te g O 49 o S 09 od o o
n 131 g o W [ g o o 3 7] 0
J5eid ldsy |HE Lipid aaf i) E| G
eedhd PlAo8 I, B388q 1853 [HE] S| &
0 o b = ol =
wrmE | wwww |0 pbe mm_ gy&n =] E| @
PISTAL .vovdﬂﬂgov<m m.v ...mm ) m mm .nS .W o
.  fpggd shi0 [Hs| Sl
*3X39 998 - SPIODIAI sl BoYH olel Jldz
g ogfnd W—gea alg o |3|2 .
wane/uThe samacedsox ous |8 S8 P4 BUER  |dd g0 =,
woxy pajessusd JoU pus b snP [ .nm.to a1, lela e
198138QY PTOTJ 9Y3 WOIJ g m.we .u.nm.m. A ol mmn
Pafsy °q jsnu Jepunatey |- snutm oW EH mt LEREEE
sweys wioq werommr |8 A £388 |33 [4C|8)8 8
068L9GVEZTO68LISYECI068BLISVECTO68BLISVECZTOG8LISYEZTO68LISVEZTO68LIGVEZTIO68L9SYELZT
BLLLLLLLLLL9999999999G66G666GSGSHY L4 EEEEEEEEEE Z 000100000
"3X93 938 - SUJT SUFLSAST 9Y3 JuOT® 9IUIIMIIO JO JIPIO aYj UT (JUIod APAINS UGAT 103 9ouo

usy3 aJouw A1qyssod) PIBAIOJ PAITJIIBD UOTFBASTS YOBD JOJ J99J89J9Yyj puw (JIsW youaq Lrerodwe] Jo
Arsuw Youaq) jurod Laaans (Jupjaels) 3SILF AU I0J PIOOIX STYY JTUANG PIOJSY 308A38QV PLOTd #OCw

6-35



777141118

0

minutes (HHMM}. bt

K .

[ oked
Nei
& NOTE - Collimation error dats are not required ,g
‘5! Tor 3rd- and lower~order differential leveling. ﬁ
Ya) :
. X
™| Time of Collimation Local Time - hours and  -piiy
o™
f

Error Determination

iTime Zone - see ANNEX H,

Tangent of Collimation Error x1000 {i.e., enter

with decimal point moved three places to the right)
- see text. Leave blank If none determined.

assssessss
012345678

Height of middle temperature probe in centimeters.

ijiii‘bbrcececeos

i

Height of lower temperature probe in centimeters.

i

i

Height of upper temperature probe in centimeters.

i

115012501050 1250
i

Average heipht of instrument in centimeters.

4434434445E55(55565
1234567890[123456[78

Rod Serial Number - alphanumeric, left-
Justified. Must be identical to the serial

aaaaaaaiii

d affected by the same collimation error.
dededok hA A d Ak kK

FLo* ¥L3% RL1% ... ¥51% gset contalning run-

Submit this record at the start of every day's work and whenever

12034567890{123456789012334/56789011234567890

FAF444444555555535506666060666677777/77778

an item of survey equipment changes, height of instrument changes by 5 em or more, the heights’
of the temneratgre*probes change, or the collimation error is redetermined., to be followed
by one or more *L41* records for the rumnings to which data on the *k(0* record are applicable.

*4(3% Survey Equipment Record.

N inumber given on the cerresponding *21% record%_;-@
g 3
= _ . iy :3
NGS Survey Equipwent Code - see ANNEX F. e
o CIE
o Rod Serial Number - alphanumeric, left- e o
:’; {; justified. Must be identical to the gerial jeidije
] ™ inumber given on the corresponding *21* recordj 'g f'?-, $
o .y = L .
Mmoo wiimdion m
oy _ i '_ﬁ,m o
g NGS Survey Fquipment Code - see ANNEX F. i A =
g e
NI M~Flag ~ M if micromerer used, blank otherwisd m& 2
o A0 | e e D
O LY - mitN W
xg g Instrument Serial Number - alphanumeric, leftjl ’gf_‘: m
BN = justified. Must be identical to the serial pilmin o
N S| @] {number given on the corresponding *20* recordiRiT[0l o
~ ol |NGS Survey Equipment Code - see ANNEX F. T o)
™ olbate of Running(s) - year, month, day (YYMMDD). rq il mivs
ng If day is unknown, leave last two columns blank. &:333’
:{4:3 If month is unknown, leave last four columns blank. jj_-j';mm o
i Fope Jed.
= ©ibats Code 2 gy
S o {*40% - Survey Equipment Record) ¥}t 1O 0O
S Plsequence Number = %ﬁ-
© <w{Tnerement by 10 on successive records to allow for (8idio =
=X ; : S ™M
e o{insertions. % o o
et T3 el U i

This must be the leading record of every

nings made on the same date using the same equipment an

Importan



The

Submit this record for every running other than river/valley crossing.

*41* Running Record.

*41* records for all runnings made on the same date, using the same equipment, to which the same

tnitials of the Observer ~ left-justified.

Elevation Difference -
observed, uncorrected
elevation difference de-
termined by the running.

Elevation Difference -
in the units indicated,
left~dustified.

CCCCOCCCraaa

Units - M7, FT, or YD,

Length of Running - if
stadia data unavailable;
leave blank otherwise.

jLength of Running -

in the units indicated,
left~justified.

Units ~ see *I0* record

Stadia - enter to the nearest
0.1 of the respective rod unit.
Note implied decimal point,

Sum of Foresight
Stadia Intercepts

ffﬂhahbcccé

Sum of Backsight
Stadia Intercepts

FIILE

45555555555666666l66667/7777777778

7BE012314567890112345678901234567830

TScale = C-Celsius, F-Fanre

Stadia Intercept Code - F-full, H-half. Aoy

Number of Setups in the running. 55 W] ol
3 - 5 B ol

wind and Sun Codes - see footnote§. . Sy, _ﬁg;;%
Temperature at ending time (63 53
iand place - left-ijustified. Dl
Temperature %;wmcy
of Air Temperature at starting time mff
~iustifi i Dim ©

é]écc
:

222223333333333444144444414555555555/5666660666667777777717178
5678901223456 78201234567890123456780012345678901234567]890

and minutes (HHMM) .,

| Starting Time of running.

s : k]

{Ending Time of running. g

(ait B w]

Local Time in hours 38
Falur:- R u

1] 5‘
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